This paper investigates how the interorganizational networks of young companies affect their ability to acquire the resources necessary for survival and growth. We propose that, faced with great uncertainty about the quality of young companies, third parties rely on the prominence of the affiliates of those companies to make judgments about their quality and that young companies "endorsed" by prominent exchange partners will perform better than otherwise comparable ventures that lack prominent associates. Results of an empirical examination of the rate of initial public offering (IPO) and the market capitalization at lP0 of the members of a large sample of venture-capital-backed biotechnology firms show that privately held biotech firms with prominent strategic alliance partners and organizational equity investors go to lP0 faster and earn greater valuations at lP0 than firms that lack such connections. We also empirically demonstrate that much of the benefit of having prominent affiliates stems from the transfer of status that is an inherent byproduct of interorganizational associations.'
Mobilizing resources to build a new organization is an undertaking laden with uncertainty and unforeseeable hazards (Stinchcombe, 1965; Aldrich and Auster, 1986; Freeman, 1997). It is also inherently a social process, because entrepreneurs must access financial and social capital and other types of resources via business relationships with parties outside of the boundaries of their organizations. Because the quality of a new venture is always a matter of some debate, however, the decision of external resource holders to invest their time, capital, or other resources in a new organization is one that must be made under considerable uncertainty about the embryonic enterprise's life chanrces and its financial prospects. This paper investigates how interorganizational relationships, by shaping potential investors' assessments of the quality of young companies, affect those firms' ability to obtain the resources to survive.
Interorganizational exchange relationships can act as endorsements that influence perceptions of the quality of young organizations when unambiguous measures of quality do not exist or cannot be observed. As a result, the valuations of young firms are at times attributions influenced by the characteristics of the affiliates of the companies under scrutiny. Because strong relationships with prominent organizations convey the fact that young companies have earned a positive evaluation from experienced and influential actors, associations with high-status organizations elevate the reputations of new ventures. This paper documents how the performance of young biotechnology firms is affected by such an interorganizational certification, or endorsement process, as it operates in the industry's strategic alliance and equity ownership networks, as well as through the connections between new ventures and the investment banks that underwrite their securities offerings. Our empirical analyses focus on the degree to which the prominence of the business partners of young biotechnology companies affect their ability to acquire a crucial resource: capital.
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There are two qualitatively distinct categories of information that influence perceptions of the probability that a young company will succeed. First, important constituencies such as potential investors and customers make quality judgments through careful consideration of the previous accomplishments of the organization. In addition to having intrinsic value, these attainments are often signals (Spence, 1974) of a young company's abilities. For example, one of the most important achievements of a new venture in a technologyintensive industry may be the number of patents that the organization has accrued. A proven ability to patent new technologies is important not only because patents are property rights to potentially revenue-generating inventions but also because this track record signals the depth of the firm's underlying technological capabilities: firms with many patents are likely to have high-quality scientific and engineering staffs. In industries in which innovation is one of the pivotal bases of competition, firms with many patents signal their ability to create future advances and to capitalize on external scientific developments that may be relevant to the firm's commercial interests (Cohen and Levinthal, 1990; Henderson and Cockburn, 1994; Kogut and Zander, 1996) .
The second category of information evaluators can use to estimate the worth of a young company is the attributes of the exchange partners of a focal organization. Evaluators routinely take into account the characteristics of a young company's exchange partners when they estimate the likelihood that a new venture will succeed. Therefore, the identity of exchange partners becomes a primary consideration when potential investors, customers, employees, suppliers, and other exchange partners decide whether to commit their resources to a new enterprise. Because the prior accomplishments of an entrepreneurial venture are rarely sufficient to resolve the uncertainty about its quality, the social structure of business relationships can significantly affect perceptions of the quality (and hence value) of new ventures.
The general argument that the characteristics of affiliates serve as discernible guides for resolving uncertainty about the quality of a young or unknown entity follows directly from the notion that actors' reputations are constructed in 31 7/ASQ, J une 1 999 part from the identities of their associates (Blau, 1964) . Network theorists have long asserted that relationships implicitly transfer status between the parties in an association (while also serving as the channels of material and social exchanges). For example, a young scholar's professional prospects may be greatly enhanced when he or she has the backing of a prestigious researcher (Merton, 1973; Goode, 1978) . Latour (1987) argued that professional evaluations of scientific work are influenced by the prestige of the scientist's affiliates, particularly in uncertain research areas where there is dissension over what constitutes an important contribution. In a study of the diffusion of a new drug through a community of physicians, Burt (1987) showed that doctors' perceptions of the therapy improved after prominent physicians chose to adopt it. Generalizing this idea to a corporate context, Podolny and Stuart (1995) demonstrated that inventions in uncertain technological areas were more likely to become widely important when they had been previously adopted by high-status organizations. In a related line of research, Baum and Oliver (1991, 1992) demonstrated that organization-to-institution ties signal conformance to institutional prescriptions and thereby facilitate young organizations in their attempts to acquire legitimacy and other resources (see also Aldrich and Auster, 1986; Singh, House, and Tucker, 1986; Rao, 1994) .
The starting point of much of this work is the observation that social or industrial structures can be represented as a set of positions that are arranged hierarchically according to the prominence of their occupants. In addition, many of these scholars argue that when there is uncertainty about the quality of an individual, an organization, or a product, associations with the occupants of positions of prominence enhance the regard paid to the "connected" actor and its endeavors. There are three possible social mechanisms that may lead would-be investors, customers and other potential exchange partners to take into account the characteristics of a focal new venture's affiliates as they strive to assess its unobserved and uncertain quality: (1) relationships have reciprocal effects on the reputations of those involved, (2) the evaluative capabilities of well-known organizations are perceived to be strong, and (3) relationships with prominent organizations signal a new venture's reliability, and, thus, its high likelihood of survival.
Reciprocal relationships. The first of the three mechanisms assumes that relationships have reciprocal influences on the reputations of actors. Thus, even when an association is between a prominent organization and a young enterprise, the prominent organization's reputation may be damaged if the new venture is of very low quality. In general, as long as exchange relations create the possibility of a loss of status, those held in high regard will have a commensurately strong incentive to avoid low-quality exchange partners. Therefore, prominent organizations will be exclusive in their selection of associates: to do otherwise would be to risk dissipating the economic and social rents generated by a good reputation (Blau, 1964; Goode, 1978; White, 1985; Podolny, 1994 Endorsements with prominent actors may raise third parties' estimates of the quality of the affiliated enterprises.
Quality assessments. The second mechanism posits that resource holders are influenced by the evaluations of prominent actors because they trust the ability of prominent organizations to discern quality under conditions of uncertainty (Stuart, 1998). If there is a perceived association between prominence and evaluative ability, then third parties will interpret a connection to a prominent organization as an endorsement of the initiatives of a young venture. Because prominent organizations are viewed as experts at the due diligence process (at least in the domain in which they have garnered recognition), the fact that one of them has determined that a new venture is of sufficient quality to merit transacting with it is, in and of itself, a valuable endorsement. Unlike the first mechanism, however, this process does not depend on the assumption that the reputational capital of prominent organizations is at stake in each of their associations. It is not necessary to assume that an occasional, low-quality exchange partner will meaningfully damage an organization's reputation.
Reliability. Organizational ecologists argue that organizations that are thought to be reliable, accountable, and trustworthy have higher chances of survival and better performance (Stinchcombe, 1965; Hannan and Freeman, 1984) . Two assumptions are needed to conclude that new ventures with prominent partners will be perceived as reliable and accountable. First, we must assume that gaining a partnership with a prominent organization draws attention to a new venture. This premise is likely to hold because the initiates of prominent organizations are focal points that attract the attention of industry analysts and the business press, as well as potential employees, suppliers, and customers. Second, if we assume that organizations in general will eschew relations with firms that may be unreliable, then the mere fact that a young company was previously selected as a partner in a consequential exchange relation is, in and of itself, a signal of reliability. Based on these two assumptions, prominent associates augment the reputation of young companies more than do run-of-the-mill partners because the signal of reliability and trustworthiness implicit in exchange relations is most widely disseminated when a new venture's associates are particularly well known.
Together, these three social processes suggest that, for a new venture, gaining a prominent affiliate serves to enhance perceptions of its quality. When a young company obtains a prominent associate, it has earned a form of certification by virtue of the fact that it has withstood the due diligence process of a selective and highly capable evaluator. In much the same way as certain types of organizations can benefit from the endorsements of licensing agencies (Baum and Oliver, 1991) and from winning certification contests (Rao, 1994) , associations with prominent organizations benefit young companies in the competition to mobilize resources. Before formalizing our theory as specific predictions, however, it is important to note that none of the three mechanisms discussed above implies that the prominence of a new venture's affiliates is perfectly or even highly correlated with ac-319/ASQ, June 1999 1 Economists have investigated the effect of investment bank prestige on underpricing, defined as the spread between the subscription price of a security (the price at which it is sold by the underwriter) and the value of the security after it is traded on the public markets for one or more days. Underpricing is costly to issuing firms because it implies that firms sell their shares at a low price relative to market value and so garner smaller proceeds from an IPO. Economists argue that lowrisk firms attempt to signal their risk position to the market by using high-prestige underwriters. Since investment banks must be concerned about their ability to sponsor new issues in the future, their prestige is a credible signal of the issuing firm's quality because they have a strong incentive to preserve their status levels by avoiding low-quality securities. tual differences in new venture quality. Unlike signaling models of reputation, our argument is only that perceptions of value are shaped by patterns of affiliations. We have been agnostic with respect to the tightness of the coupling between the signal of quality conveyed by the prominence of a new venture's exchange partners and actual differences in firm quality, although being perceived as high quality is, in and of itself, an extremely valuable resource that can be parlayed into myriad advantages. As a result, evolving differences in firm quality may closely mirror differences in the prominence of exchange partners. Therefore, if it is observed, a high correlation between partner prominence and a focal firm's quality may reflect the causal influences of the former on the latter (Podolny, 1993) .
The Effects of Endorsements on Performance
We investigate the effect on performance of endorsements through three types of intercorporate affiliations. A young technology company's performance can be affected by the characteristics of its strategic alliance partners, including joint venture partners and collaborators in research, marketing, and product development. Our arguments above suggest that young companies with prominent alliance partners should garner higher attributions of quality than they would otherwise because of the characteristics of their alliance partners, which will be reflected in performance: Hypothesis 1: The greater the prominence of the strategic alliance partners of a young company, the better the performance of the new venture. The composition of ownership of a young company may also have a significant effect on its performance. In particular, the characteristics of the organizations that acquire equity stakes in young companies are likely to affect performance through their impact on the reputations of entrepreneurial ventures. We separate the affiliative effect of equity investors from that of nonequity alliance partners because evaluators may perceive an equity tie as a stronger commitment from the partner than the commitment implicit in a strategic alliance. An equity investor signals to a broader community that another organization is impressed enough with a young company to put up a stake in it. Equity relations are akin to "strong" ties (Granovetter, 1973) Burt, 1992) . Under two conditions, the fact that exchange relationships create access to resources might, in and of itself, produce support for the predictions relating exchange partners' prominence to a focal firm's performance. In particular, if prominent organizations have greater or higher-quality resources than other firms and if their exchange partners enjoy access to some of those resources, then our claim that ties to prominent actors are a competitive advantage for young companies could be upheld, even if the underlying social mechanism is not endorsement or certification. Our belief, however, is that reputation and resource-access effects work in tandem to create advantages for young companies with prominent exchange partners. Thus, our objective is neither to challenge the idea that durable exchange relations function as channels for resource flows nor to dispute the presumed correlation between the prominence of an actor and the amount of resources in its possession. Rather, we wish to examine whether interorganizational exchange relations, in addition to conveying corporeal, financial, and knowledge-based resources, also affect reputations, which we should be able to demonstrate by testing for contingencies in the endorsement process. In particular, our empirical strategy for determining whether a reputation transfer process does in fact occur is to investigate whether the magnitude of the effect of an exchange partner's prominence is contingent on the amount of uncertainty about the quality of a new venture.
The theoretical work from which we derived the first three hypotheses suggests that the benefits of interorganizational 321/ASQ, June 1999 endorsements vary according to the level of uncertainty about the quality of a focal firm. The reason for this is that evaluators will rely on once-removed signals, like the prominence of an organization's exchange partners, when they do not have sufficient information about the firm to reach an independent conclusion about its future prospects. As a result, the prominence of a focal organization's exchange partners should have a particularly strong effect on assessments of its value when there is considerable uncertainty about the young company's quality, a point emphasized in both the signaling literature (Spence, 1974) and in sociological work on status (Podolny, 1994) . When evaluators are confident of their ability to assess a firm's quality based on its record of prior achievements, there is little need to infer its quality on the basis of the identity of its exchange partners and, hence, a minimal impact of partners' prominence on a focal firm's performance. In short, endorsements are contingent: the less that is known about a focal organization, the greater the influence of the identities of its affiliates on appraisals of its value. Therefore: Hypothesis 4: The greater the uncertainty about the quality of the company, the larger the impact of the prominence of the firm's exchange partners on its performance.
The Biotechnology Industry
We tested the four hypotheses on a sample of young, venture-capital-backed biotechnology firms. Two radical innovations-recombinant DNA (rDNA) and hybridoma (cell fusion)-launched contemporary biotechnology. The recombination of DNA first occurred in 1973, when Herbert Boyer and Stanley Cohen successfully introduced genetic material from one cell into the DNA structure of another. Two years later, the groundwork for hybridoma technology was laid by Cesar Milstein and Georges Kohler, who successfully employed cell fusion to create monoclonal antibodies. Hybridoma technology involves fusing two different cells to create a hybrid cell capable of producing highly purified proteins, called monoclonal antibodies, which serve as the body's defense against disease-causing bacteria, viruses, and cancer cells (see Kenney, 1986 for an overview of the core biotechnologies).
At the scientific advent of contemporary biotechnology, established chemical, pharmaceutical, and agriculture firms were poorly positioned to enter the new field. Biotechnology required skills in molecular biology and biochemistry, which were quite distinct from those demanded by the chemistrybased technologies for which they were expected to substitute. Hence, biotechnology represented a competencedestroying development (Tushman and Anderson, 1986): it relied on a novel set of techniques, which existing chemical and pharmaceutical firms found difficult to acquire. As a result, the commercialization of biotechnology was shepherded by start-up, dedicated biotechnology firms. 
METHOD
Sample and data. Our data describe 301 dedicated biotechnology firms specializing in the development of human diagnostics and therapeutics; excluded, therefore, are firms specializing in agricultural biotechnology, the production of biotechnology-related equipment, and so on. While private, all 301 companies in our sample were funded by venture capital firms.
For young venture-backed companies, two crucial performance variables are the speed at which the company reaches an initial sale of securities on the public equity markets (the time from incorporation to initial public offering) and the valuation of the firm when it goes public. An initial public offering (IPO) is the event that transforms a privately held entrepreneurial venture into a publicly owned company. As a rule, venture capitalists wish to take public the companies in which they invest as soon as they anticipate favorable valuations (Freeman, 1997) . From the new venture's perspective, selling equity to the public often generates much-needed capital as well as the opportunity for equity 323/ASQ, J une 1 999 holders to exchange stock for cash, so they too routinely wish to undertake an IPO quickly and always hope for favorable valuations. Therefore, the firm-level performance outcomes that we examine here are the rate at which new ventures undertake an IPO and the market capitalization of the firms that experience IPOs.
Assessing the first of our performance measures-the rate at which new ventures undertake an IPO-required information on early life events for the firms in our sample. Securities and Exchange Commission (SEC) filings contain information on the early-round financial history of the firms that undergo IPOs, necessary for our analyses, but limiting our analyses to firms that experienced an IPO would introduce severe survivor bias into the parameter estimates. Therefore, we obtained data from the biotechnology consulting firm Recombinant Capital, which we supplemented with information from Securities Data Corporation's New Ventures database. These sources were critical for our project because they contained information on venture-backed companies even if they did not have an IPO. We relied on these databases to acquire the early financial histories for firms that were acquired or that failed prior to an IPO or that remained private at the end of the time series.
The time period of our analysis is from January 1, 1978 through December 31, 1991. We concluded the analysis in 1991 because we were unable to gather some of the data that we required for the study beyond that time. A relatively small number of biotechnology companies were founded before 1978, so we begin the analysis very shortly after the emergence of the industry. contains all biotechnology patents granted in the U.S. We use the application date on each patent, which marks the time when a patent application first arrived at the U.S. patent office. For each biotechnology patent, we coded the patent number, its organizational assignee, the application date, and the numbers of all patents that were cited by it. We used the patent data both to control for the intellectual property positions of the firms in the sample and to assess the technological capabilities of their strategic partners and equity investors.
Using the sources cited above as well as the Directory of Corporate Affiliations and Lexis/Nexis, we also constructed detailed, time-varying ownership trees for all of the organizations that appeared in our data. While most of the dedicated biotech firms did not have complex corporate structures, many of their strategic alliance partners did. For the empirical analysis, we have aggregated all of the alliances and the patents of subsidiaries or divisions up to the level of the corporate parent, and we have updated all variables as ownership relationships change (e.g., when Smith Kline acquired Beecham, we assign the alliances and the patents of Smith Kline and Beecham to the combined entity).
Modeling time-to-IPO. Our two measures of new venture performance were the rate of going public and the market capitalization of the firms that undertake IPOs. From the date of founding onward, the venture-backed biotechnology firms in our sample are "at risk" of experiencing an IPO. We have estimated the instantaneous rate of going public (the hazard), denoted r(t):
r(t)i = lim [qi(t, t + At)/At],
At->O where q, is the probability that a firm goes public between two discrete time points. To estimate the effects of independent variables on the rate of going public, we used a piecewise exponential model because it is extremely flexible with respect to the form of duration (in this case, age) dependence. The model assumes that the baseline transition rate, represented by the coefficients on a vector of v time periods, is constant within each age period but can vary in an unconstrained manner across periods. Hence, the piecewise exponential model does not require a strong assumption about the functional form of age dependence. The model that we estimate can be written as: The variables in the hazard models change over time. To accommodate time-varying covariates, we divided the time pe-riod during which each organization is observed into quarteryear spells (Tuma and Hannan, 1984). All time-changing covariates were then updated every calendar quarter (i.e., at three-month intervals). Each of the quarterly spells was treated as censored on the right, except for the spells that terminate in an IPO. A very small number of firms experienced a terminal event other than IPO or censoring, which occurred when the firm was still privately owned at the conclusion of our observation window: a handful of firms either disbanded or were acquired while still private. Because only a few of the sample firms experienced terminal events other than an IPO, we chose not to estimate a competing risks hazard model but, rather, just to censor the final spell for all firms that were acquired or disbanded.
All 301 firms in our sample were founded between January 1, 1978 and December 31, 1991. Among these, 121 experienced IPOs prior to the end of calendar year 1991; the remaining 180 firms were right censored on December 31, 1991, or on the date they were acquired or disbanded.
Estimating market valuation regressions. We observed a firm's market capitalization conditional on it undertaking an IPO (market value and all other nominal figures are converted into real dollars). The market value of a firm at IPO was defined as:
where p, is the 1PO subscription price, qt is the total number of shares outstanding, and qj is the number of shares offered in the IPO. In other words, we subtracted from the firm's total market capitalization the dollar amount raised in the IPO. V* is a measure of the market's assessment of the value of a biotechnology company at IPO. We used the IPO subscription price to compute V*; in unreported models, we observed results similar to the ones we report here when defining V* on the basis of the first day closing price of a new issue. Because biotechnology firms at IPO have minimal physical assets, the dollar value of the firm as reflected in V* is contingent on outsiders' estimates of the value of the firm's intellectual property, its scientific capabilities, the quality of its management, its portfolio of strategic alliances, and its reputation. Because 121 of the firms in the sample went to IPO during our analysis period, we have public market capitalization data on 121 of the 301 companies in the sample.
We used OLS to estimate the valuation models. The one complication in these models is that we had to limit the analysis of market capitalization to the firms in the sample that underwent IPOs because the dependent variable was observed for such cases only, but the fact that market capitalization was not observed for some firms may result in sample selection bias in the valuation models. Thus, estimating these models presented the standard censored sample problem, which we addressed by using Lee's (1983) Endorsements rived from the hazard rate models), which was then entered as a covariate in the OLS models.3 Measures Independent variables. In operationalizing the prominence of affiliates, our analysis takes into account the fact that there is likely to be uncertainty about the quality of a young technology company in more than one area of its operations. As a result, outsiders' estimates of the worth of the company may be affected by endorsements in different domains of the firm's activities. This has two implications. First, interorganizational relationships will be perceived as endorsements only with respect to the operations of a young company in the area in which the prominent affiliate has experience or expertise (Goode, 1978) . For example, having its financial statements prepared by a reputable accounting firm is likely to instill confidence in the accuracy of a new venture's financial reports, but it is unlikely to affect outsiders' perceptions of the technological capability of the company. Second, the value of associations with prominent organizations is likely to be domain-dependent: endorsements of some components of an organization's operations will be more meaningful than will others for the perceived value of the firm. For both of these reasons, it is important to investigate how connections to organizations that are prominent in different domains affect the performance of young companies.
Before describing the measures of prominence, we stress that strategic alliances are very important in the biotechnology industry. Young biotechnology companies are well aware of the significance of intercorporate collaborations as a means of garnering additional resources, bolstering their strategic positions, and enhancing their reputations. Perhaps the most telling indication of this is that biotech firms have entered many thousands of strategic alliances since the emergence of the industry, and the identities of partners and descriptions of alliances figure prominently in biotechnology companies' securities registration statements. We reviewed a large number of S-1 statements, the SEC documents that register securities for an initial public stock offering. In virtually every case in which a focal biotech firm had one or more strategic partners, that firm's S-1 statement profiled its strategic partnerships by the third paragraph of the document. This signals the importance of alliances to potential investors.
We measured the prominence of the alliance partners and equity investors in two areas, which we label the "technological" and the "commercial." We defined technological prominence as a measure of the success of an alliance or equity partner as a biotechnology innovator: technologically prominent organizations are those that have developed many influential biotechnology innovations. When a young company establishes a relationship with a technologically accomplished organization, it benefits from an endorsement of its own technological capability. The effect of this endorsement is to assuage outside evaluators' concerns about the answers to questions such as, How significant are the prior technical achievements of a young company? And, What is the probability that the technological area in which the new venture participates will become significant? Figuring that technologically prominent organizations are competent and selective judges of the technological potential of new ventures in their areas of expertise, outside evaluators upgrade their opinion of the capabilities of the partners of technologically prominent organizations.
We defined commercial prominence as a measure of an exchange partner's experience in evaluating young biotechnology companies: commercially prominent organizations are those that have a long track record of evaluating and working with young firms in the industry. When a new venture forms a relationship with a commercially experienced organization, it benefits from an endorsement that minimizes outside evaluators' concerns about the answers to questions such as, Is the young company organized effectively to research and develop new biotechnologies? Does the firm have the connections needed to develop and market a product? If the firm is able to develop a product, will it effectively produce it? And, Is the company run by a strong management team? To potential investors, employees, customers, suppliers, and collaborators, an alliance or equity relationship with an experienced evaluator of young biotechnology companies conveys an important vote of confidence in the young venture's organizational integrity and managerial ability.
We measured the commercial and technological prominence of partners in terms of the pattern of relations that embed the alliance and equity partners of the biotech firms in our sample into two different networks: a strategic alliance network and a patent citation network. Following the convention in the network literature, commercial (or technological) prominence was defined as the degree to which an organization's position makes it visible to other actors in the alliance (patent citation) network (Knoke and Burt, 1983) . Among many potential measures of prominence, the most parsimonious is an actor's degree score, defined as a count of the number of relations in a network involving that actor. For the statistical analysis, we operationalized commercial prominence as an organization's normalized degree score in the network of strategic alliances, defined broadly to include all biotechnology-related partnerships. Technological prominence is a strategic partner's degree score in a network configured from the patent citations between the patent portfolios of all biotechnology innovators.
To construct the measure of commercial prominence, we organized the biotech alliance data as symmetric matrices of organization-to-organization ties, which were updated four times a year (quarterly) to reflect new alliances. The elements of each matrix at period t are the number of alliances established prior to the quarter t between the organization on the row (i) and on the column (j). The alliance matrices include all organizations that had previously formed at least one alliance with a biotechnology firm. We normalized the elements in each matrix by the total number of alliances formed in the industry prior to t so that commercial prominence scores are proportions. Finally, we summed over each row in the alliance matrix to produce a vector of commercial prominence scores. The interpretation of the commercial 328/ASQ, J une 1999
at UNIV CALIFORNIA BERKELEY LIB on July 3, 2014 asq.sagepub.com Downloaded from Endorsements prominence score for each organization j is the proportion of all biotechnology alliances in which it had participated. Substantively, the content of the ties that create high degree scores in the biotech alliance network should be an appropriate measure of prominence to study the endorsement process. First, organizations that are central in the alliance network may be the actors with the strongest incentive to protect their reputations by exercising care in their selection of partners. Because they are repeat players, organizations with high degree scores will be concerned about the reputation costs that they will incur if they sponsor salient failures. Perhaps of greater importance, alliance network degree score is an appropriate measure of prominence because it equates prominence with the organizations that have the most experience in evaluating young biotech companies. Because organizations with high degree scores in the alliance network have the most familiarity with the due diligence process, they will be perceived as very capable judges of commercial potential. For both reasons, exchange relationships with central organizations in the biotech alliance network will be perceived by outside parties as a significant endorsement of a young company.
We defined a technologically prominent organization as one with a highly cited portfolio of biotechnology patents. Substantively, patent citations denote technological building relationships: to acquire a patent, an inventor must submit an application that includes a list of citations to all previously issued patents that made technological claims similar to those for which the current application seeks intellectual property protection. In other words, patent applicants must acknowledge the existing, patented inventions that are nearest in technical content to the inventions for which they are pursuing patent protection. Previous research has demonstrated that highly cited patents have been shown to be the most important inventions (Trajtenberg, 1990; Albert et al., 1991).
To compute technological prominence scores, we created an organization-to-organization patent citation matrix for each calendar quarter t. The elements in these matrices are counts of the number of citations from the biotechnology patents of the organizations on the columns (j) to the patents of the organizations on the rows (i). We then normalized the elements of the matrix by the total number of patent citations made during period t, again so that technological prominence scores are proportions that can be compared across time. Finally, we summed across each row, yielding a vector of technological prominence scores. Like the alliance centrality variable, the interpretation of the technological prominence score for each organization is the proportion of all biotechnology patent citations flowing to its patent portfolio. These scores are highest for organizations that have developed the most influential stocks of biotechnology inventions. In unreported models, we computed prominence scores by averaging the prominence scores of all exchange partners and by selecting the maximum prominence score of any of a focal firm's exchange partners. The correct specification of the affiliative effects rests on one's theory about how the underlying social process operates. For example, using the mean prominence of partners would be justified if the addition of lowprestige partners can actually downgrade perceptions of a focal firm's quality. Not surprisingly, however, these measures were all highly correlated, and the results were generally consistent across the three measures. tal) organizational equity investors. In the statistical models reported below, we chose to define prominence scores for each biotech venture during each time period by summing over the prominence scores of that venture's affiliates (whether we used commercial or technological prominence scores and whether these scores pertained to a focal company's equity investors or alliance partners depends on the model). For example, we defined the commercial prominence of a focal biotech venture as: di= zijt djt, where dit denotes the commercial prominence of the partners of a focal biotech venture i at time t, zijt is coded 1 if there was an alliance between i and organization j at time <t, djt is the commercial prominence of organization j, and the sum is performed over all organizations that participated in biotechnology.4 In the event history data, we updated these variables each quarter to reflect the addition of new affiliates. In the valuation models, each variable assumes its value at the time that the firm went public.
Prominence of investment banks. In the market valuation models, we included a measure of the prestige of the investment banks that served as lead managers for the IPOs of the firms in the sample, to test the third hypothesis. We coded from IPO prospectuses the identity of the investment banks that acted as lead manager in each IPO. Our measure of investment bank status is the prestige score for the bank computed by Carter and Manaster (1990). Carter and Manaster constructed prestige scores from the rankings of investment banks in "tombstone" announcements for IPOs. Based on investment banks' positions in the tombstone announcements for new issues, Carter and Manaster constructed a scale of investment bank prestige ranging from 0 (lowest prestige) to 9 (highest prestige).
Control variables. The models include two types of control variables: firm-level controls and measures of time-changing environmental conditions. For the firm-level controls, we included a measure of each firm's intellectual property position, a time-updated count of the number of ultimately successful biotechnology patent applications assigned to it, because patents have intrinsic value and play a signaling role. Because the cost of obtaining a patent is significant and is inversely correlated with a firm's technological capabilities, patents conform neatly with Spence's (1974) definition of a signal. While U.S. patents only become part of the public record after they are issued by the Patent Office (pending and rejected patent applications are not released), young biotechnology companies typically make every effort to publicize their technological accomplishments. These companies often issue press releases when they receive patents, and lengthy discussions of their intellectual property positions are prominently placed in their IPO prospectuses, including descriptions of pending patents. Our expectation is therefore that firms with more pending patents will go to IPO more quickly and will be worth more when they do.
Next, for each firm, we entered a time-changing indicator variable that turns on when a biotechnology company files 330/ASQ, June 1999 5
Twenty-two percent of the firms in the sample never appeared in the CorpTech directory. For these firms, we found descriptions of their business focus either on the Biospace Web Site (www. biospace.com), in company securities filings, or in the Bioscan directories. Based on these descriptions, we coded the industry segments in which each organization participated.
Endorsements its first investigational new drug application (IND).
Before marketing a new therapeutic, biomedical firms must submit their products to a rigorous and controlled experimental process designed to test the efficacy and safety of the drug as a precursor to gaining Food and Drug Administration approval to sell the drug. The human trials testing process is initiated with the submission of an IND. Hence, the IND dummy variable is a measure of the progress of the firms in the sample toward developing (potentially) marketable products.
The firms in our sample all competed in the same broad market niche-they all focused on the human segment of the industry, including the application of biotechnology to the production of human diagnostics or therapeutics. Still, within this area there are differences in strategic foci. To account for differences in the strategies of the firms in our sample, we included in the models a set of indicator variables representing participation in various segments of biotechnology. To construct these variables, we looked up each firm in the sample in the Corporate Technology Directory (CorpTech) in the first year in which it appeared in the directory. The CorpTech directories contain a classification system that is used to characterize each firm according to its presence in fine-grained technology segments. In the models, we experimented with including dummy variables for as many as twelve industry segments; for each observation, we included twelve dummy variables denoting whether or not firm i participated in segment k. In the models that we report, we included the four largest technology segments, because results were not materially different from the 12-segment findings.5
The models include three alliance-based control variables. First is a time-varying count of the total number of strategic alliances formed by each of the firms in the sample. Our argument suggests that interorganizational alliances frequently serve as channels of resource access for the young companies in our sample, but because our purpose was to assess the incremental reputational benefit of interorganizational relationships over and above the benefits of access to intellectual and material capital, we chose to treat the alliance count as a control variable.
While the companies in our sample established many different types of strategic alliances, many of these alliances did involve significant amounts of funding for start-up firms, typically payments from a strategic partner to sponsor a research program or to purchase the rights to use an innovation. As a result, alliances can be a direct source of research funding for biotech firms. More often than not, funded research alliances were structured to include a lump sum, upfront payment to the biotechnology company, to be followed with additional payments if technological milestones were achieved within contractually specified time periods. To reflect the fact that strategic alliances are direct funding sources, we coded the dollar value of each alliance that involved a payment to one of the biotechnology firms in our sample (alliance partner funding). Although we do not know if the firms in the sample reached all of the milestones specified in the alliance contracts, we effectively included for 331/ASQ, June 1999 each firm the upper bound on the dollar amount that it could realize from its strategic partnerships. In the event models, we cumulated these amounts over time as biotechnology firms entered new strategic coalitions. Hence, the models control for the level of research funding supplied by each new venture's alliance partners.
Corresponding to the alliance count variable, we also included in the models a time-changing count of the number of non-venture-capital equity investors in each of the ventures in our sample. It is relatively common for established pharmaceutical, agricultural, and chemical companies to acquire equity positions in privately held biotechnology companies in the human therapeutics and diagnostics segments. Hypothesis 2 predicted that when a new venture's non-venture-capital equity investors are prominent organizations, the firm benefits from a strong endorsement. Paralleling the way that we modeled the hypotheses about the prominence of alliance partners, we controlled for the number of (non-venture-capital) equity investors to assess the incremental effect of the prominence of the investors.
We also used two measures of the uncertainty about the quality of the firms in the sample, firm age and the total amount of pre-lPO, private equity raised. We included both of these variables as main effects and as interactions with the prominence measures to test hypothesis 4, that the value of endorsements are contingent on the level of uncertainty about new ventures. Both of the variables have been shown in the finance literature to be proxies for investor uncertainty about the value of firms.
The age of a firm is indicative of the uncertainty about its quality because very young companies have limited performance histories on which quality can be assessed (Beatty and Ritter, 1986) . Supporting the assertion that uncertainty declines with organizational age, venture capitalists themselves are reluctant to invest heavily in very young companies because of their inability to evaluate the quality of such ventures. This reluctance is apparent in the way that the venture financing process has become institutionalized: venture-backed companies receive funding in a sequence of capital infusions, known as "rounds." Each time a company undergoes a financing round, it is subjected to a thorough evaluation by venture capitalists. Typically, the amount of funding in early rounds is relatively small because venture capitalists will not make large financial commitments to young companies about which they lack a sufficient understanding of quality (Gompers, 1995). As they learn more about the company-both from a technological and managerial standpoint-venture capitalists then decide to terminate, maintain, or increase the level of funding for a project. Hence, the fact that staged financing has become institutionalized is, in and of itself, a confirmation of the fact that the amount of uncertainty about a venture declines as it ages.
The second measure of the uncertainty of quality is the total dollar amount of prior venture funding, a cumulating sum of the cash raised by each firm in private financing rounds. A robust empirical finding is that there is more uncertainty about the value of small firms (e.g., Beatty and Ritter, 1986) .
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Endorsements
Because all of the firms in the sample are venture-backed and all participate in the same industry, the level of funding should be a good approximation of differences in firm size. When other attributes of a young venture are held constant, this variable can also be construed as a reflection of venture capitalists' commitment to a company: the greater the size of their investment, the higher their expectations for the young venture and the more certain they are of venture quality. In the hazard models, we updated this variable quarterly to reflect any changes. In the market valuation models, we included the total amount of cash raised in all private financing rounds.
Environmental conditions. Finally, we controlled for timechanging environmental conditions. The analyses included an equity index consisting of biotechnology stocks, to control for intertemporal differences in the receptivity of the equity markets to new biotech issues. The index, constructed by Joshua Lerner (1994) , is re-balanced annually and consists of equal dollar shares of thirteen publicly traded, dedicated biotechnology firms. It has been observed that there are "hot" and "cold" markets for IPOs, implying that the ability of a company to go public may depend on equity market conditions (Ritter, 1984) . It is therefore important to control for the receptivity of the market-ideally, for the particular type of company under study-in the time-to-IPO and valuation models. In the hazard rate models, the biotech equity index was updated quarterly. In the valuation models, the index assumes its value at the end of the month prior to when an IPO occurred.
We also coded and included in the models the population density of all dedicated biotechnology firms (the density variable includes non-venture-backed and agriculture biotech firms), which we entered in the models as a monotone and a quadratic term. We entered these variables to link the empirical analysis to the density dependent model of legitimation and competition, which has become a baseline in organizational analysis. Generalizing from the robust empirical findings that organizational founding rates first increase and then decrease with growth in population density (Hannan and Carroll, 1992), we anticipated that density would have an inverted-U-shaped effect on the rate of IPO and on market valuations. The density dependence model would predict that rising legitimation will increase the rate of IPOs and the valuations of new biotechnology issues with initial increases in population density, while the opposing force of competition will decrease the rate of IPOs and market valuations as density increases.
In the valuation models only, we included dummy variables designating the four years in which biotech IPO activity flourished. In the time period covered by our analyses, the majority of IPOs occurred in four years: 1983, 1986, 1987, and 1991. The primary factor that singled out these four years seems to have been the favorable milieu for biotech equities in the public markets-company valuations were generous in these years relative to other time periods. In the valuation models, we included both the year dummies and the level of the iP0 index to control for market conditions. going public by a factor of 1.11 (e [106 1) . The "total cash raised" variable and the "investigational new drug" dummy variable are both positive and significant. The coefficient estimate on the former variable implies that each $10 million in additional venture funding multiplied the baseline rate by a factor of 1.16. None of the four market-segment dummy variables achieved statistical significance.
RESULTS
Turning to the controls for environmental conditions, model 1 shows that there is an extremely strong effect of the biotech equity index on the rate of going public (see also Lerner, 1994) . The coefficient suggests that a one-point increase in the equity index almost triples the rate of going public, demonstrating the great importance of favorable equity market conditions for the occurrence of biotechnology IPOs. The density variables in model 1 are not statistically significant, and their signs are the reverse of those predicted by density dependence theory. Because the industry was still very young during the course of our analyses and because our analyses did not begin until five or so years after the birth of the industry, we do not view the results as strong evidence against density dependence theory in this population.
Model 2 adds the control variables for the number of alliances, number of organizational equity investors, and the amount of resources committed to a biotech venture by its alliance and equity partners. The alliance count variable is positive and statistically significant: according to the estimates, each new alliance led to a 12-percent increase in the rate of going public. The number of organizational equity investors is also positive and significant. The amount of funding purveyed by alliance partners is positive, but it is not statistically significant. One might suspect a high correlation between the commercial and technological prominence of alliance partners as we have operationalized the concepts. This would occur if firms with the most developed biotech capabilities were also the most active participants in strategic alliances. But the actual correlation between the commercial and technological prominence of alliance partners is only .20. The low correlation indicates that affiliates with high technological prominence (wellhoned, in-house biotech operations) are not much more active in biotech alliances than other organizations. While firms do not appear to treat in-house research and alliances as substitutes (the two variables are positively correlated, albeit weakly so), commercial and technological prominence do appear to capture different dimensions of affiliates' activities in biotechnology.
7
Because of the weak effect of the alliance partner prominence variables in models 3 and 4, we wondered if there was an additional contingency that we had failed to consider. In particular, we considered whether technological prominence exerts an effect only in the context of R&D alliances and commercial prominence only in the context of license and marketing alliances. When we reestimated the models to allow for this contingency, we still found weak effects of the alliance partner prominence, paralleling the results that we have reported.
investors; and model 6 the technological prominence of equity investors. Although all four prominence variables have positive coefficients, only the two measures of equity investor prominence are statistically significant (models 5 and 6).6 According to the parameter estimates, a standard deviation increase in the commercial prominence of the equity investors in a focal biotech firm multiplies the rate of going public by a factor of 1.23. A standard deviation increase in the technological prominence of equity investors raises the IPO rate by 33 percent.7
The remaining models in table 3 include interaction effects between the four affiliate prominence variables and the two measures of uncertainty in focal venture quality, the amount of venture capital funding and the age of the firm. We estimated these models to decouple evidence of an endorsement process from the effects of the more tangible value of an alliance (e.g., access to a partner's resources). Because the arguments for a contingency in the endorsement process are least subject to alternative explanations, hypothesis 4 offers the strongest test of our theory. Our hypothesis is that the amount of uncertainty surrounding the quality of a company determines the degree to which prominent exchange partners affect perceptions of new venture quality. With two measures of alliance partner prominence, two measures of equity investor prominence, and two measures of uncertainty, there are a total of eight possible prominence-by-uncertainty interactions. We report four of the eight possible interactions (one model for each of the four affiliate prominence variables), but the results in the unreported models are similar to those in table 3.
Models 7 through 10 generally provide strong support for the hypothesized endorsement process. Model 7 contains an interaction of total cash raised and the technological prominence of alliance partners. In this model, the technological prominence variable becomes more significant, although it is still shy of the 5-percent level. The interaction between prominence and the measure of uncertainty is negative, as we had predicted, although it too is slightly beneath the conventional significance level. Model 8 includes an interaction of total cash raised and the commercial prominence of equity investors. Here, the commercial prominence main effect is positive and statistically significant, and the coefficient on the interaction between prominence and uncertainty is negative and significant. Therefore, the effect of equity investor prominence does appear to be contingent on the amount of uncertainty about the focal venture's quality. Moreover, the commercial prominence of alliance partners becomes a significant determinant of the IPO rate when it is entered in a specification that permits the variable to depend on the amount of uncertainty about the focal venture's quality.
Models 9 and 10 report interactions of partner prominence with focal firm age. Because firm age is the duration clock in the time-to-IPO models, age dependence in the rate is captured by the coefficients on the three age periods in the piecewise model. Therefore, we interacted the prominenceof-affiliate variables with the age segments to determine how their effects vary across organizational ages. Model 9 includes the commercial prominence of equity investors in-338/ASQ, June 1999 teracted with the age segments, and model 10 reports an interaction of age and the technological prominence of alliance partners. Supporting our theory, in both models the affiliate prominence variable has the greatest effect on the IPO rate for young companies. To illustrate the magnitude of the decline in coefficient magnitudes across age periods, figure 1 plots the IPO rate multiplier as the equity investor prominence variable increases within each age period. Because we are primarily interested in the differential impact of technological prominence across the three age levels, we have not adjusted the intercepts in figure 1 by the estimates of the baseline hazard. As the figure demonstrates, having prominent equity investors had a much greater impact on the IPO rate for very young organizations. This is evidenced by the fact that the effect of technological prominence on the rate multiplier rises most precipitously over the variable's range for young firms (organizations in the 0 to 3 age range). Invitron. Cytogen was six years old at IPO, however, while Invitron underwent an IPO when it was less than three years old. According to our theory and results, the benefit of having a commercially prominent equity investor should be greater for Invitron than for Cytogen, because Invitron went public at a young age. Based on the coefficients in model 8, the effect of having Monsanto as an equity investor was a 91-percent increase in market value for Invitron. By contrast, having Cyanamid as an equity investor would produce a negligible increase (less than 1 percent) in the predicted market value of Cytogen. This difference is created by the decline in importance of affiliate prominence as firms age.8 Figure 2 offers a more systematic illustration of the joint effect of age and prominence at different levels of both variables, using the coefficients in model 8. Figure 2 demonstrates the effect of the commercial prominence of equity investors over the variable's range at three different levels of organizational age: the mean of the age at IPO for the firms in the sample, the mean age plus a standard deviation, and mean age minus a standard deviation. The vertical axis of the figure represents the multiplier of market value resulting from the combined effects of age and equity investor prominence, while other variables are held constant. With respect to the determination of market value, the figure demonstrates the powerful effects of prominence and the strong dependence of the prominence-of-affiliate effect on the age of the biotech firm. In particular, the figure shows that the predicted market value increases steeply over the range of technological prominence for young firms, but the increase for firms a standard deviation above the mean age is relatively modest.
The results thus show strong evidence that the advantage of having prominent affiliates is contingent on the level of uncertainty about the quality of a biotech venture. The greater the uncertainty, the more that outside evaluators rely on the prominence of affiliates to draw inferences about quality.
DISCUSSION AND CONCLUSION
In uncertain contexts, patterns of affiliation become bases for evaluations. Because uncertainty pervades attempts to evaluate new and unproven companies, the social structure of business relationships is a primary consideration in the market's assessment of the quality of new ventures. Foremost among the factors that affect attributions of value are the characteristics of those sponsoring and affiliated with new companies. In this study, we focused on the attributes of three kinds of exchange partners of young biotech companies-alliance partners, equity investors, and investment banks-as determinants of the ability of new ventures to attract resources. Overall, our empirical analyses demonstrated consistent and cogent effects of the prominence of exchange partners on the performance of entrepreneurial ventures. Moreover, the affiliative effects held up in models that included a comprehensive set of control variables capturing firm differences and environmental conditions. Building a new company is a highly competitive endeavor, and it is difficult to overstate the advantages of having the right intercorporate relationships when competing to create a viable organization.
The results raise several points worth emphasizing about the impact of interorganizational relationships on the perceived value of new ventures. First, the analyses clearly demonstrate that sponsorship has the capacity to substitute for accomplishment and experience as a basis for the success of young companies. In both the valuation and the rate models, the exchange partner's prominence had much stronger effects on the performance of companies about which there was high uncertainty. This contingency in the impact of affiliations is exhibited by the precipitously declining effects of the partner prominence variables as firms age and as they garner greater amounts of venture capital funding. By the same token, experience and accomplishments take on added significance for firms that lack notable sponsors. For instance, models 8 and 9 in table 4 show that each additional year of age increases the predicted market value by approximately 20 percent for firms that have no strategic alliance partners and no organizational equity investors (the effect of a one-year change in organizational age evaluated at zero affiliate prominence). It is important to stress, however, that credentialing is often an ancillary consideration in the decisions of young biotech firms to form strategic alliances and to solicit equity investments. Alliances in the biotechnology industry are instrumental ties aimed at acquiring resources to fund speculative development projects and to unite complementary assets, such as technical and marketing capabilities, held by different firms. Both parties in the transaction enter it with clearly specified objectives, and agreements are consummated only when extensive contracts detailing the legal terms of the relationship are signed. The instrumental objectives of such agreements notwithstanding, our results show that these interfirm relations carry reputational consequences. Bearing this out, the positive effects of the count of the number of alliance partners and of the number of equity investors in the baseline models in table 3 and table 4 often dropped out once we entered the complete vector of exchange-partner prominence scores, a trend most evident in the valuation models. Overall, the results suggest that the impact of interorganizational relations is driven more by who a company is associated with than by the volume of its relations.
One possible explanation for this pattern of results is that the instrumental value of many interorganizational ties is highly uncertain. For instance, the contractual terms of alliances between young biotech companies and established corporations often permit the latter to terminate the agreements on relatively short notice and without cause. Hence, even if an alliance entails milestone or other payments to the biotech firm, the existence of the contract does not in itself guarantee a future revenue stream. Furthermore, strategic alliances carry claims against a young biotech firm's future outputs. Therefore, even when alliances convey significant resources, the future costs associated with ceding downstream development and commercialization rights often exceed the present financial benefits of the relationships. In contrast, the endorsement benefit derived from obtaining a prominent strategic partner is unequivocally positive: it stems from the mere fact that the biotech company has sur-345/ASQ, June 1999 vived the due diligence of a capable or highly motivated evaluator.
This study raises two issues that are worth discussing. First is causality. Can we be sure that our effects are driven by the hypothesized endorsement process rather than unobserved differences between firms that happen to correlate with affiliate prominence? To rule out this possibility, we made every effort to control for differences in quality between the firms in our empirical analysis. We also restricted our sample to a narrow segment of the market to reduce the effect of differences in firm strategy. While one can never completely rule out unobserved heterogeneity, the contingency in the affiliate effects greatly increases our confidence in the theory. Other than the hypothesized endorsement process, it is difficult to construct a cogent explanation for the strong and consistent pattern of interaction effects observed in tables 3 and 4. The most compelling alternative explanation for the interaction effects is that alliances (independent of partner characteristics) are more valuable to young and small firms, perhaps because these are the organizations that face the greatest resource constraints. Under this scenario, the interaction effects between partner prominence and focal firm age and size could be significant and negative because of the positive correlation between affiliate prominence and the count of alliances. To rule out this possibility, we estimated models that included interactions between the alliance count and firm age along with the prominence-by-age interactions. In about half of the models, the prominence-by-age interactions lost significance-presumably due to collinearity among the predictors-but in no case, however, was the alliance count-by-age variable statistically significant. high-status partners is not too large), then the performance of new issues will suffer in the years following IPOs, because the market will reassess the values of companies as it learns more about firms' actual quality. In other words, we might observe poor post-IPO performance among firms that have prominent associates because of the "halo" effect stemming from connections to prominent affiliates. Investigating possibilities such as this one will enlighten the processes through which reputations are created and the consequences of intercorporate relations for the performance of the producers in a market.
